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A Nonlinear Theory of the Electric Peruittivity and Re- 
fractivity of Dielectric Liquids in Electric and Magnetic 
Fields. 


Acta Phys. polon., 1958, 17, No 4, 209-238 


A general nolecular theory is given for the nonlinear 
effects of the orientation of molecules, produced in gases 
and dielectric liquid by the application of electric and 
magnetic fields. The following molar constaats are calen- 
lated: the dielectric polarization, the Cotton-Moutou: 
constant, the Kerr constant, and the constant of dielectric 
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As has been found previously (Table 1), the dielectric con- 
stant of polar gases and fluids may drop or increase when a 
atrong electric field is applied. Figure 1 siiowsa a block 
diagram of the experimental device, figure 2 a liquid- 
dielectric capacitor designed for the investigation of the 
dielectric fluid. Amount and sign of Ag (variation of the 
dielectric constant) of polar fluids dissolved in non-polar 
solvents (for which Mg= 0) is of special interest. This Af 
ia due to the effect of dielectric saturation which exhibits 

4& different character for various polar substances. According 
to recent investigations, there exist three different cases 
of dielectric saturation (Fig 3): (1) A "negative effect" 
(AEC O) appearing in the pure fluid as well as in ite 
solutions of any concentration, (2) A positive effect (dg 0) 
in pure fluids which, however, changes its sign and becomes 
negative at a certain degree of dilution; this effect is  .~ 
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measured Ag of the 1,n~dihalogen derivatives of ethane, 
Propane, butane, etc (Fig 5) showing that the distance between 
the moments of the C-Cl bond increases with increasing nuxber 
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cases of spherical and axial Symmetry of the molecules. For 
axial symmetry, the general formas are reduced to those 
given previously. Moreover, expressions have been derived 
relating the above mentioned :nolar constunts to the variations 
of the electric permittivity, of the magnetic permeability and 
of the optical refractive index of the medium, as resulting 
from the action thereon of a strong polarizing electric, 
Magnetic or optical field. Only three of the nine possible 
effects under consideration have been detected untal now, 
namely the electrooptical Kerr effect, the magneto-optical 
Cotton-Mouton effect, and the electric Saturation in an 
electric field, i.e, electro-electric Saturation The authors 
derived equations for computing ei:ch of the £ix as yet unxnown 
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